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ECOLOGICAL  CHARACTERIZATION  OF  THE  SEA  ISLAND  COASTAL 
REGION  OF  SOUTH  CAROLINA  AND  GEORGIA 

EXECUTIVE    SUMMARY 

This  document  highlights  results  of  the  study  entitled  "An 
Ecological  Characterization  of  the  Sea  Island  Coastal  Region  of 
South  Carolina  and  Georgia  "  and  is  intended  to  provide  an  over- 
view of  the  study  and  to  facilitate  use  of  the  full  report.   The 
reader  who  desires  more  detail  or  documentation  of  this  summary 
is  directed  to  the  final  products  of  the  study,  which  include 
three  volumes  of  text,  an  atlas,  a  directory  of  data  sources, 
and  a  computerized  bibliography. 


INTRODUCTION    TO    THE    STUDY 

The  Sea  Island  Coastal  Region  of  South  Carolina  and  Georgia 
is  rich  in  natural  resources,  including  moderate  climate,  drama- 
tic scenic  qualities,  fertile  soils,  water,  fish,  wildlife  and 
minerals.   Those  resources  are  valuable  for  a  variety  of  often 
competitive  uses,  including  active  and  passive  recreation,  trans- 
portation, agriculture,  commercial  fisheries,  industrial  develop- 
ment, preservation,  and  so  forth. 

A  significant  trend  in  the  management  and  development  of 
coastal  resources  is  the  growing  realization  that  rational  deci- 
sions and  final  judgements  can  be  made  only  when  all  available 
information  on  local  environmental  conditions  is  considered. 
This  trend  recognizes  the  need  for  a  holistic  approach  and  has 
promoted  the  ecosystem  concept  in  natural  resource  management. 

Recognition  of  the  need  for  an  ecological  approach  in  manag- 
ing coastal  resources  has  developed  from  increasing  evidence  that 
man's  utilization  of  this  environment  has  brought  about  major, 
yet  often  subtle,  changes  in  the  functioning  of  ecosystems.   In 
order  to  perpetuate  the  economic,  aesthetic,  and  biological  val- 
ues of  coastal  ecosystems,  we  must  understand  their  functional 
relationships.   Modern  ecology  is  a  "systems  ecology,"  or  a  hy- 
bridization of  both  ecology  and  systems  methodology .   The  theory 
behind  this  approach  embodies  an  important  ecological  principle: 
an  ecological  system  is  comprised  of  many  components,  no  one  of 
which  can  be  altered  without  affecting  the  total  system,  since  no 
one  part  functions  independently.   By  including  a  full  assessment 
of  the  total  ecosystem,  management  efforts  -  at  both  the  field 
and  administrative  levels  -  can  be  designed  to  maximize  the  eco- 
nomic, social,  and  biological  benefits  derived  from  natural  re- 
sources.  Recognizing  this,  the  U.S.  Fish  and  Wildlife  Service  is 
employing  the  ecosystem  concept  as  a  holistic  mechanism  for  man- 
aging natural  resources  and  is  developing  ecological  characteri- 
zation as  one  basic  tool  for  this  application. 


CONCEPT    OF    ECOLOGICAL    CHARACTERIZATION 

An  ecological  characterization  is  a  synthesis  of  existing 
information  and  data  structured  in  a  manner  which  identifies 
functional  relationships  between  natural  processes  and  the  vari- 
ous components  of  an  ecosystem.   Objectives  of  the  Sea  Island 
Ecological  Characterization  are  to: 


1)  assemble,  review,  and  syn- 
thesize existing  biological, 
physical,  and  socioeconomic 
information  and  establish  a 
sound  information  base  for 
decisionmaking ; 

2)  identify  and  describe  vari- 
ous components  (subsystems, 
habitats,  communities,  and 
key  species)  in  this  coastal 
ecosystem; 

3)  describe  major  physical, 
biological ,  and  socioeco- 
nomic components  and  inter- 
actions ; 

4)  describe  known  and  poten- 
tial ecosystem  responses 

to  man-induced  changes;  and 

5)  identify  major  information 
deficiencies  for  further 
study  and  decisionmaking 
needs . 


Ecological  characterizations  are  designed  primarily  to  as- 
sist coastal  resource  managers  engaged  in  comprehensive  planning 
efforts  such  as  assessment  of  the  environmental  impacts  of  devel- 
opment in  the  coastal  zone.   Other  applications  include  the  prep- 
aration of  mitigation  procedures  and  development  alternatives. 
Characterization  also  provides  an  immediate  data  base  for  speci- 
fic action  programs  (offshore  oil  and  gas  development,  coastal 
construction  permit  reviews,  etc.)  and  guidance  in  selecting 
parameters  that  need  study  for  further  defining  coastal  ecologi- 
cal systems. 


SEA    ISLAND    ECOLOGICAL    CHARACTERIZATION 

In  February  1977,  the  U.S.  Fish  and  Wildlife  Service  con- 
tracted with  the  Marine  Resources  Division  of  the  South  Carolina 
Wildlife  and  Marine  Resources  Department  to  develop  an  ecologi- 
cal characterization  for  the  Sea  Island  Coastal  Region  of  South 
Carolina  and  Georgia.   The  project  area  includes  the  coastal 
tier  of  counties  between  the  Georgetown/Horry  county  line  in 
northern  South  Carolina  south  to  the  St .  Marys  River  on  the 
Georgia/Florida  border,  and  the  three  lowland  counties  of  Dor- 
chester, Berkeley,  and  Effingham  (Figure  1). 

The  Sea  Island  Ecological  Characterization  is  designed  to 
yield  products  that  will  assist  decisionmakers  in  evaluating 
and  predicting  impacts  of  man-induced  perturbations  (e.g.,  oil 
and  gas  development,  dredging  and  filling,  water  resource  pro- 
jects) and,  in  general,  coastal  zone  planning.   The  study  identi- 
fies critical  habitats  and  sensitive  life  history  stages  of  im- 
portant species,  addresses  functional  interactions  at  the  habi- 
tat level,  and  provides  socioeconomic  information  relative  to 
the  coastal  environment. 


The  overall  framework  for  the  preparation  of  ecological 
characterization  materials  is  provided  by  conceptual  models. 
These  conceptual  models  have  been  modified  for  inclusion  in  the 
final  products  to  facilitate  understanding  of  ecosystem  func- 
tions.  To  accommodate  the  broadest  range  of  potential  users,  a 
three-tier  model  presentation  is  used  and  includes  the  following 
elements  for  each  ecosystem: 

1)  a  technical  energese  model  demonstrating  energy 
flow  into  and  within  the  subject  ecosystem, 
functional  relationships  among  representative 
components  of  the  system,  and  flow  of  energy  in 
various  forms  from  the  system; 

2)  a  less  technical  pictorial  model  of  the  same 
ecosystem  illustrating  representative  flora  and 
fauna;  and 

3)  a  representative  food  web  indicating  trophodynam- 
ics   within  the  subject  ecosystem. 


Figure  1.   The  Sea  Island  Coastal  Region  of  South  Carolina  and 
Georgia. 


ORGANIZATION    OF    FINAL    PRODUCTS 

Several  products  were  developed  from  the  Sea  Island  Ecologi- 
cal Characterization  effort,  as  follows: 

1)  Characterization  Atlas  -  the  Atlas  is  an  over- 
sized document  (28  x  42  in)  that  presents  data 
in  condensed  form  in  several  series  at  scales 
ranging  from  1:24,000  to  1:1,000,000.   The  Phys- 
iographic Series  (1:100,000)  describes  wet- 
lands, physiographic  features,  ecological  habi- 
tats, and  land  use.   The  Geology  Series  pre- 
sents stratigraphic ,  structural,  and  geophysi- 
cal information  about  the  characterization  area 
at  several  scales.   Two  topographic  series  at 
1:250,000  and  1:100,000  depict  various  wild- 
life, archeological  and  recreational  resources, 
military  and  educational  institutions,  water 
quality,  spoil  disposal,  utilities,  railroads 
and  airports.   Enlargements  of  the  five  major 
urban  areas  give  more  detailed  infOTu."tion  on 
industries,  point  source  discharges,  power 
plants,  etc.   All  maps  are  printed  in  color. 

2)  Directory  of  Information  Sources  -  this  docu- 
ment identifies  and  describes  major  data 
sources  relevant  to  the  ecological  characteri- 
zation of  coastal  South  Carolina  and  Georgia. 
The  main  purpose  of  the  Directory  is  to  guide 
users  to  known  sources  of  data  pertinent  to 
specific  subject  areas.   It  is  intended  to 
serve  as  a  referral  service  between  groups  or 
organizations  with  differing  needs  and  types 
of  expertise. 

3)  Bibliography  -  a  computerized  bibliography  of 
over  8,000  references  has  been  assembled  as  a 
central  component  of  the  Sea  Island  Character- 
ization. The  system  is  designed  for  periodic 
updating,  and  all  entries  can  be  retrieved  in 
a  variety  of  ways,  including  key  word  and 
author  searches . 

4)  Narrative  Volumes  -  detailed  narrative  treat- 
ment is  provided  for  the  three  major  ecosystem 
components:   the  physical,  socioeconomic,  and 
biological  features  of  the  Sea  Island  Coastal 
Region.   Because  conceptual  models  are  partic- 
ularly  valuable  in  identifying  ecosystem  com- 
ponents and  in  relating  their  functional  sig- 
nificance and  regulatory  processes,  appro- 
priate sections  of  the  narrative  text  are  pref- 
aced by  exemplary  models.   These  models  serve 
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as  a  tool  to  promote  understanding  of  the  func- 
tional relationships  within  and  between  systems, 
and  the  impacts  of  various  impingements  and  per- 
turbations on  their  components.   Narrative 
materials  are  arranged  as  follows: 


a) 


b) 


c) 


Physical  features  -  detailed  treat- 
ment is  provided  for  topical  areas 
such  as  climate,  physiography,  geo- 
logic history  and  structure,  coast- 
al and  nearshore  erosion  and  depo- 
sition, hydrology,  and  descriptions 
of  individual  coastal  islands  of  the 
study  area. 

Socioeconomic  features  -  data  are 
presented  on  population,  labor  force 
characteristics  and  trends,  trans- 
portation, industrial  development, 
agricultural  practices,  public  util- 
ities, energy  resources,  fish  and 
wildlife  conservation  and  utiliza- 
tion, and  recreational  resources. 


Biological  f 
describes  bi 
ecological  1 
facilitates 
community  or 
generally  de 
the  populati 
relationship 
ical   sensit 


eatures  -  this  section 
otic  components  along 
ines .   This  approach 
the  treatment  of  major 

habitat  types,  and 
als  with  organisms  at 
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s  and  areas  of  ecolog- 
ivity  are  stressed. 


A  summary  outlining  details  of  each  volume  is  presented  be- 
low. This  material  represents  a  condensed  but  descriptive  table 
of  contents  for  the  documents. 


VOLUME    I 


PHYSICAL    FEATURES    OF    THE    CHARACTERIZATION    AREA 


Chapter  One  -  Introduction 

The  material  in  this  volume  is  written  to  complement  Volumes 
II  and  III.   Specific  geological,  physical,  geographical,  and 
chemical  data  are  presented  to  illustrate  the  current  environmental 
status  of  the  islands,  estuaries,  and  sounds  of  the  Sea  Island 
Coastal  Region.   Whenever  possible,  historical  data  are  included 
for  comparison  with  current  data  or  to  illustrate  long-term  trends. 
Future  plans  for  development,  if  available,  are  also  included. 

Chapter  Two  -  Regional  Geology 

This  chapter  covers  the  general  geology  of  the  Sea  Island 
Coastal  Region,  ranging  from  a  discussion  of  the  stratigraphy 
of  the  area  to  a  description  of  economic  mineral  deposits  and 
groundwater.   Significant  stratigraphic  units  and  structural  fea- 
tures are  outlined,  e.g.,  Carolina  Bays,  the  Duplin  Formation, 
and  the  Southeast  Georgia  Embayment .   The  following  areas  are 
covered  in  detail: 


Stratigraphy 

Mesozoic  and  Tertiary 
Pleistocene 

Coastal  Terrace  Complexes 

Fluvial  Deposits 

Carolina  Bays 
Holocene 

Santee  River  Delta 

Winyah  Bay 

Tybee  Island  Region 

Charleston  County 

Snuggedy  Swamp,  Colleton  County 
Regional  Structural  Geology 

Major  Structural  Features 

Minor  Structural  Features 

Geophysics 

Seismicity 

Historic  Sealevel  Changes 


( cont  inued) 


Economic  Mineral  Deposits 

Phosphorite 

Limestone 

Sand 

Peat 
Groundwater 

Principal  Artesian  Aquifers 

Mesozoic  Sandstone  Aquifers 

Saltwater  Encroachment 

Economic  Value 

Management 


Chapter  Three  -  Soils 

A  description  of  the  Pleistocene  and  Holocene  soils  of  the 
Region  is  presented  in  this  chapter.   The  soils  of  the  mainland, 
sea  islands,  and  some  of  the  barrier  islands  were  laid  down  dur- 
ing the  Pleistocene  period  at  least  25,000  to  35,000  years  ago. 
Other  barrier  island  soils  are  of  more  recent  origin,  having  been 
laid  down  during  the  recent  or  Holocene  period  within  the  last 
4,000  to  5,000  years.   Marshland  soils  are  also  of  Holocene  ori- 
gin.  Details  on  soil  types  are  presented  in  the  following  sec- 
tions: 


Soils  of  the  Sea  Island  Coastal  Region 
Pleistocene  and  Holocene  Soils 
Mainland 
Island 
Tidal  Marsh 
Nutrient  Dynamics 

Biological  Impacts  of  Acid  Soils 
Summary:  Use  and  Management  of  Soils 


Chapter  Four  -  Regional  Climatic  Trends 

A  discussion  of  climatic  trends  of  the  Sea  Island  Coastal 
Region  is  presented  in  this  chapter.   Historical  data  are  summa- 
rized to  illustrate  trends  in  winds,  minimum  and  maximum  tempera- 
tures, and  rainfall.   Hurricane  and  tornado  statistics  are  also 
included,  especially  data  dealing  with  rates  of  incidence, 
general  physical  characteristics  (wind  speed,  rainfall,  and  loca- 
tion), and  destruction  (particularly  fatalities).   Organization 
of  the  material  is  as  follows: 


Temperatures 

Maxima  and  Minima 

Negative  Temperature  De- 
partures from  Normal 
Relative  Humidity 
Rainfall 

Variability 
Occurrence  of  Drought 
Conditions 
Other  Precipitation 
Wind  Patterns 
Tornadoes 

Incidence 

Georgia  Tornado  Belt 

Historical  Data 
Tropical  Cyclones 

Criteria 

Early  History 

Occurrence 

Classification 

Storm  Tides 

Probability 

Precipitation 

Destructive  Potential 


Chapter  Five  -  Physiography 

Chapter  Five  describes  the  physiographic  features  of  the 
Sea  Island  Coastal  Region.   In  particular,  mainland  physical 
features,  major  river  valleys  and  river  systems,  estuaries, 
coastal  inlets,  and  the  islands  are  discussed.   Charleston  Har- 
bor and  Doboy  Sound  are  discussed  in  detail  as  respective  exam- 
ples of  a  highly  industrialized  environment  and  a  relatively 
unmodified,  pristine  area.   Physiographic  and  statistical  data 
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for  the  14  counties  in  the  study  area  are  displayed  in  a  number 
of  tables.   A  brief  synopsis  of  each  major  river  system  is  also 
provided.   Where  available,  specific  information  on  sediment 
transport  at  tidal  inlets  is  also  included.   The  data  are  organ- 
ized as  follows: 


Islands 

Island  Types 
Physiography 

Sea  Islands 

Barrier  Islands 

Marsh  Islands 
Geologic  Factors 
Barrier  Island  Formation 

Proposed  Mechanisms 

Observations  from  Sea  Island 
Coastal  Region 
Erosion 

Barrier  Islands 

Marsh  Islands 

Control  Measures 
Mainland  Physical  Features 


( cont  inued) 
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Major  River  Valleys 
Introduction 
Fluvial  Deposits 
Deltas 

Pleistocene  History 
Sealevel  Change 
River  Valley  Dunes 
River  System  Description 
Pee  Dee 
Santee-Cooper 

Edisto-Combahee-Salkehatchie 
Savannah 
Ogeechee 
Altamaha 
Satilla 
St .  Marys 
Estuaries 

Definition 

Classification  and  Genesis 

Sedimentation 

Water  Circulation  Patterns 

Charleston  Harbor 

Introduction 

Size 

Salinity  Distribution 

Temperature  Distribution 

Bottom  Sediment 

Suspended  Sediment 

Tidal  Currents 

Water  Quality 
Doboy  Sound 

Introduction 

Size 

Salinity  Distribution 

Temperature  Distribution 

Suspended  Sediment 

Tidal  Currents 

Alterations 
Coastal  Inlets 
Definition 
Dynamics 
Littoral  Drift 
Morphologic  Classification 
Ebb-tidal  Deltas 
Man's  Modification 
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Chapter  Six  -  Summary  of  Physical  and  Chemical  Alterations 

Chapter  Six  is  basically  an  overview  of  man's  impacts  on  the 
Sea  Island  Coastal  Region  in  terms  of  physical  and  chemical  envi- 
ronmental alterations  and  modification.   This  chapter  describes 
causes  of  major  alteration  (e.g.,  agriculture,  urbanization-in- 
dustrialization, and  mining)  and  presents  detailed  descriptions 
of  historical  dredging  data  for  maintenance  of  harbors  and  the 
Atlantic  Intracoastal  Waterway.   Additionally,  the  Santee-Cooper 
Diversion  and  Rediversion  projects  are  discussed.   Effects  of 
man-induced  alterations  on  air  quality  and  water  quality  are  also 
discussed.   The  chapter  is  organized  as  follows: 


Natural  Alteration 
Man-induced  Alteration 
Causes 

Agriculture 

Urbanization  and  Industrialization 

Mining 


(continued) 
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Dredging  and  Filling  -  Navi- 
gation Projects 
Atlantic  Intracoastal 

Waterway 
Georgetown  Harbor-Winyah 

Bay 
Charleston  Harbor 
Port  Royal  Harbor 
Savannah  Harbor 
Brunswick  Harbor 
Kings  Bay-St.  Marys  En- 
trance 
Santee-Cooper  Diversion  and 
Redivers  ion 
Effects 

Air  Quality 
Water  Quality 

South  Carolina  River  Ba- 
sins 
Georgia  River  Basins 
Solid  Wastes 
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VOLUME    II:        SOCIOECONOMIC    FEATURES    OF    THE    CHARACTERIZATION    AREA 

There  are  a  number  of  socioeconomic  changes  occurring  simul- 
taneously in  the  Sea  Island  Coastal  Region  of  South  Carolina 
and  Georgia.   Although  it  is  difficult  to  isolate  the  effects 
of  any  single  changing  force,  it  is  likely  that  they  are  all 
closely  interrelated  in  producing  new  demands  on  natural  resour- 
ces of  the  study  area.   Of  particular  importance  to  the  socio- 
economic base  of  the  coastal  area  is  the  fact  that  individuals, 
populations,  and  communities  are  not  static  entities;  they  change 
in  direction,  influenced,  at  least  partly,  by  their  history  and 
environment . 

The  purpose  of  this  volume  is  to  present  a  comprehensive 
characterization  of  the  human  use  environment  of  the  Sea  Island 
Coastal  Region.   This  is  a  companion  text  to  the  physical  and 
biological  characterizations.   Development  of  accurate  ecologi- 
cal studies  requires  superimposing  activities  of  man  on  the 
natural  bio-physical  environment.   The  information  provided  in 
this  volume  should  be  useful  to  public  decisionmakers,  planners, 
field  biologists,  and  other  citizens  in  formulating  coastal  re- 
source management  strategies. 

Basically,  the  Sea  Island  Coastal  Region  of  South  Carolina 
and  Georgia  has  developed  over  the  last  three  centuries  into  an 
ecosystem  that  is  strongly  influenced  by  three  major  components: 
1)   agriculture,  2)  urbanization,  and  3)  natural  factors.   All 
of  these  components  function  as  systems  and  are  interrelated 
through  a  flow  of  energy  in  the  Sea  Island  regional  ecosystem. 
The  natural  system,  composed  of  the  seven  major  ecosystems 
identified  in  Volume  III  of  this  study  and  a  combination  of 
energy  sources,  directly  influences  the  agricultural  and  urban 
systems  through  a  flow  of  natural  resources,  i.e.,  land,  water, 
and  oxygen.   Natural  resources  are  needed  by  the  socioeconomic 
environment  for  nutrient  exchange,  biological  diversity,  habitat 
maintenance,  wildlife  productivity,  and  environmental  quality. 
Once  altered,  the  natural  system  ceases  to  function  as  a  total 
system  and  the  effects  are  transferred  to  the  socioeconomic  en- 
vironment . 

Following  a  general  introduction  in  Chapter  One,  Chapter  Two 
introduces  the  study  area  through  an  historical  account  of  major 
events  leading  to  socioeconomic  development  of  the  Sea  Island 
Coastal  Region.   Major  emphasis  is  placed  on  events,  especially 
earlier  ones,  that  have  shaped  the  destiny  of  the  region.   They 
are  presented  as  follows: 


Prehistoric  Occupation 

Paleo-Indians  -  10,000  B.C.  to  6000  B.C. 
Archaic  Period  -  6000  B.C.  to  2000  B.C. 
Woodland  Period  -  2000  B.C.  to  1000  A.D. 
Mississippian  Period  -  1000  A.D.  to  Euro- 
pean Contact 


■jc  (continued) 


Historic  Contacts 

Extinction  of  Coastal  Tribes 

The  Europeans  -  Historic  Occupation 

Exploration  and  Early  Settlement 

Beginning  of  Agriculture 

Rice  Production 

Rise  and  Fall  of  Local  Rice  Mills 

Summer  Villages 

Storms 

Game  Preserves 
Archaeological  Considerations 
Historic  Landmarks 


Chapter  Three  -  Demographic,  Economic  and  Social  Changes 


Chapter  Three  describes  and  quantifies  population,  employ- 
ment, income,  and  industrial  characteristics  of  the  study  area. 
Critical  demographic  factors  such  as  population  trends  are  dis- 
cussed in  this  chapter.   Also  included  are  employment  trends 
that  contribute  to  an  understanding  of  the  economic  structure  of 
the  study  area.   The  sections  on  income  characteristics  provide 
a  yardstick  for  measuring  the  past  growth  and  future  potential  of 
the  study  area.   Income  is  one  of  the  more  comprehensive  measures 
of  economic  activity  that  can  be  compared  on  a  regional  basis. 
Industrial  development  is  another  economic  indicator  that  can  be 
used  in  appraising  long-range  regional  trends.   Data  in  this 
chapter  are  organized  in  the  following  manner: 


Demographic  C 
of  the  Sea  I 
Region 

Populatio 
Urban  and 

Trends 

Racial  Po 

Pro j  ectio 

Economic  Char 

Sea  Island  C 

Income  Di 
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Employm 

Unemplo 

Employm 

Major  Busines 

Agricultu 

Coastal  F 

Forestry 

Industry 
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n  Size  and  Growth 
Rural  Population 

pulation  Trends 
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Chapter  Four  -  Energy  Resources 

This  chapter  presents  a  descriptive  analysis  of  energy  re- 
sources of  the  study  area.   This  section  is  pertinent  to  the 
characterization,  since  Outer  Continental  Shelf  (OCS)  develop- 
ment has  been  a  major  focus  of  the  nation's  search  for  energy. 
OCS  oil  and  gas  production  has  many  influences  on  the  coastal 
economy,  generating  new  jobs,  new  tax  revenues,  new  Federal 
funds,  new  costs  and  taxes,  and  new  environmental  risks.   For 
many  industries  and  all  levels  of  government,  OCS  development 
requires  decisionmaking.   Information  is  presented  as  follows: 


Conventional  Energy  Resources 

South  Carolina  Production  and  Projected  De- 
velopment 
Georgia  Production  and  Projected  Develop- 
ment 
Regional  Development 
Nuclear  Energy  Resources 
Solar  Energy  Resources 
Oil  and  Gas  Resources 

Effects  of  Offshore  Oil  and  Gas  Development 
Offshore 
Onshore 
Natural  Gas 
Liquefied  Natural  Gas 


Chapter  Five  -  Transportation  Systems 

Chapter  Five  deals  with  transportation  systems  within  the 
study  area.   The  three  major  modes  of  transportation  -  water, 
ground,  and  air  transportation  -  are  discussed  in  terms  of  their 
economic  significance.   Port  facilities  are  of  particular 
interest  in  this  section,  since  they  are  a  vital  link  in  commer- 
cial trade  between  the  study  area  and  a  much  broader  geographic 
zone.   Information  is  presented  as  follows: 


Waterborne  Transportation 
The  Port  of  Georgetown 
The  Port  of  Charleston 
The  Port  of  Savannah 
The  Port  of  Brunswick 
Kings  Bay 

Intracoastal  Waterway 
Inland  Waterways 

Roads  and  Highways 

Railroads 

Air  Carriers 

Pipelines 
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Chapter  Six  -  Agriculture  Development 


In  this  chapter,  the  authors  have  described  the  development 
of  agriculture  in  the  study  area.   Modern  agricultural  systems, 
no  less  than  urban  systems,  may  be  regarded  as  artificial  ecosys- 
tems  that  continue  to  function  only  as  a  result  of  extensive 
human  manipulation.   In  this  chapter,  trends  are  shown  from  the 
traditional  paleotechnic  agricultural  system,  in  which  human  and 
animal  labor  predominated,  to  modern  neotechnic  systems  of  agri- 
culture where  technology  is  the  dominant  force  of  production. 
The  section  on  land  use  trends  and  their  effects  on  the  coastal 
environment  is  particularly  applicable  to  coastal  resource 
planning  needs.   The  data  are  presented  as  follows: 


Historical  Trends 

Naval  Stores 

Cotton 

Rice 
Present  Agriculture  Practices 

Changes  in  Farms  and  Farmland  Use 

Changes  in  Crop  Acreage  by  Crop  Type 

Changes  in  Value  of  Farm  Products  Sold 

Forest  Land 

Forest  Acreage  and  Production 
Timber  Trends 
Timber  Products  Output 
Factors  Affecting  Agricultural  Land  Use  Change 

Decline  of  Cotton 

Soil  Bank 

Land  Quality 

Urbanization 


Chapter  Seven  -  Coastal  Fisheries  Conservation  and  Utilization 

Chapter  Seven  presents  a  discussion  on  coastal  fisheries 
conservation  and  utilization.   General  historical  trends  are 
emphasized  throughout  this  section.   Various  segments  of  the 
fishing  industry  (e.g.,  shrimp,  blue  crab,  and  finfish  fish- 
eries) are  discussed  in  detail.   Descriptions  of  the  fisheries 
resource  base,  the  harvesting  sectors,  marketing,  economic,  and 
conservation  factors  are  also  related  to  the  coastal  economy. 
The  chapter  is  organized  as  follows: 


Commercial  Fisheries 

Overview  of  the  Fisheries 
General  Historical  Trends 
General  Characterization  of  the 
Seafood  Industry 


( cont  inued) 
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Segments  of  the  Fishing  Industry 
The  Shrimp  Fishery 

Description  of  the  Resource 

The  Fishery 

Landing  Trends 

Operating  Unit  Data 

Economics 

Conservation  and  Management  Policies 

Prospects  and  Potentials 
The  Blue  Crab  Fishery 

The  Resource 

The  Fishery 

Seasons 

Fishery  Trends 

Market  Channels 

Fishery  Cost-Price  Relationships 

Processing 

Conservation  and  Management  Policies 

Prospects  and  Potentials 
The  Oyster  Fishery 

The  Resource 

The  Industry 

The  Industry's  Future 


( continued) 
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The  Clam  Fishery 
The  Resource 
Species  Composition 
Fishing  Methods 
Seasons 
Processing 
Pollution 
Potentials 
Commercial  Finfish  Fis 
Estuarine  and  Coasta 

cial  Fisheries 
Commercial  Catadromo 
Freshwater  Commercia 
Recreational  Fisheries 

Marine  Recreational  Fi 
Major  Types  of  Activ 
Surf  Fishing 
Pier  Fishing 
Fishing  from  Bridg 
Inshore,  Inlet,  an 
Offshore  Trolling 
Offshore  Bottom  Fi 
Recreational  Shrim 
Blue  Crabs 
Shellfish 
Recreational  Harvest 
Marine  Recreational 
Economic  Importance 
Fishing 
Freshwater  Recreationa 
Major  Types  of  Activ 
Recreational  Harvest 
Rivers  and  Streams 
Impoundments 


her ies 

1  Marine  Commer- 

us  Fisheries 
1  Fisheries 

shery  Resources 
ities 


es 

d  Sound  Fishing 


shing 
ping 


of  Marine  Species 
Fisheries  Participation 
of  Marine  Recreational 

1  Fisheries  Resources 
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of  Freshwater  Species 


21 


Chapter  Eight  -  Wildlife  Conservation  and  Utilization 

This  chapter  discusses  wildlife  conservation  and  utilization 
in  the  coastal  region.   A  detailed  discussion  of  the  waterfowl 
and  upland  game  resources  is  presented.   Special  emphasis  is 
placed  upon  hunter  participation,  hunter  success,  conservation 
practices,  and  the  role  of  wildlife  in  the  coastal  economy.   This 
chapter  not  only  presents  biological  species  accounts ,  but  also 
describes  historical  perspectives,  habitat  management  procedures 
and  resource  use.   It  is  organized  as  follows: 


Waterfowl  Resourc 

Waterfowl  Spe 

Coastal  Water 

His  torical  . 

Waterfowl  H 

Waterfowl  H 

Waterfowl  Hab 

Economic  Cons 

agement 

Waterfowl  Pop 

Waterfowl  Res 

Harvest  Cha 

Hunter  Part 

Upland  Game  Resou 

Hunting 

White-taile 
Mourning  Do 
Bobwhite  Qu 
Squirrels 
Rabb  its 
Raccoon 
Wild  Turkey 
Feral  Hog 
Trapping 

Terrestrial 
Opossum 
Rac  coon 
Foxes 
Bobcat 
Aquatic  and 
Mink 
Otter 
Muskrat 
Beaver 
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fowl  Habitats 

Perspectives 

abitat  Under  Private  Control 

abitat  Under  Federal  Control 
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Semi-aquatic  Furbearers 
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Chapter  Nine  -  Recreation 


Chapter  Nine  addresses  coastal  recreation  and  its  impact 
on  the  region's  economy.  As  reflected  throughout  this  chapter, 
recreation  is  one  of  the  most  important  industries  in  the  study 
area.  Recreational  activities  in  the  Sea  Island  Coastal  Region 
can  be  expected  to  increase  with  consumer  trends  toward  water- 
based  leisure.  Data  presented  in  this  chapter  are  organized  as 
follows : 


Tourism 

National  Parks,  Monuments,  and  Seashore 

National  Forest 

National  Wildlife  Refuges 

State  Parks 

State  Wildlife  Refuges  and  Game  Management 

Areas 
Beaches  and  Public  Access 
Camping 
Boating 
Coastal  Area  River  Recreation 
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VOLUME    III    -    BIOLOGICAL    FEATURES    OF    THE    SEA    ISLAND    COASTAL    REGION 


Volume  III  is  organized  aroun 
found  in  the  Sea  Island  Coastal  Re 
time,  estuarine,  riverine,  lacustr 
This  volume  emphasizes  functional 
fauna,  and  the  physical  components 
as  ecosystem  dynamics  and  areas  of 
ecosystem  and  subsystem  is  defined 
food  web  is  presented,  and  trophic 
Dynamics  and  interrelationships  of 
sumer ,  and  decomposer  species  are 

Chapter  One 


d  the  seven  major  ecosystems 
gion :   coastal  marine,  mari- 
ine ,  palustrine,  and  upland, 
relationships  among  flora, 
of  their  environment ,  as  well 
ecological  sensitivity.   Each 
and  described,  a  generalized 
relationships  are  discussed, 
representative  producer,  con- 
treated  in  detail. 


The  first  chapter  discusses  major  principles  pertaining  to 
all  ecosystems  (e.g.,  energy,  matter,  diversity,  ecosystem  sta- 
bility and  resilience,  and  biogeochemical  cycles),  defines  the 
seven  major  ecosystems  of  the  region,  introduces  the  concept  of 
ecosystem  modelling,  and  highlights  endangered  and  threatened 
species  of  the  characterization  area.   It  also  explains  that 
this  ecological  characterization  was  conducted  at  the  "macroeco- 
systera"  level,  and  that  it  is  organized  along  both  structural 
(i.e.,  component)  and  functional  (i.e.,  process)  lines.   The  fol- 
lowing topics  are  treated  in  detail  in  Chapter  One: 


Ecosystem  Definition 

Major  Principles  Pertaining  to  Eco- 

sy s  t  ems 
Biogeochemical  Cycles 
Ecosystems  of  the  Sea  Island  Coastal 

Region 
Ecosystem  Models 
Endangered  Species 


Chapters  Two  through  Six 

These  chapters  discuss  the  seven  major  ecosystems  found  in 
the  Sea  Island  Coastal  Region.   Each  ecosystem  chapter  is  intro- 
duced, in  part,  by  a  three-tier  model  presentation  designed  to 
convey  ecosystem  components  and  relationships  to  users  having 
different  levels  of  expertise  in  ecological  modelling.   This 
model  package  includes:  1)  a  technical  energese  model  demonstrat- 
ing energy  flow  into  and  within  the  subject  ecosystem,  functional 
relationships  among  representative  components  of  the  system,  and 
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energy  flow  from  the  system  (Figure  2);  2)  a  less  technical  pic- 
torial model  of  the  same  ecosystem  illustrating  representative 
flora  and  fauna  (Figure  3) ;  and  3)  a  representative  food  web 
indicating  trophic  relationships  within  the  subject  ecosystem 
(Figure  4) . 


Each  e 
format .  Th 
description 
lowed  by  a 
food  web  re 
tionships  o 
species  are 
outline  for 


cosystem  chapter  follows  the  same  basic  presentation 
e  chapter  is  introduced  with  a  definition  and  general 

of  the  ecosystem  and  subsystems  in  question,  fol- 
discussion  of  the  three-tier  ecosystem  models  and 
lationships.   Composition,  dynamics,  and  interrela- 
f  representative  producer,  consumer,  and  decomposer 

then  treated  in  detail  by  subsystem.   A  composite 

Chapters  Two  through  Six  follows: 
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A  representative  energese  model  (palustrine  ecosystem) 
from  the  Sea  Island  Ecological  Characterization. 
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Figure  3.   A  representative  pictorial  model  (palustrine  ecosystem) 
from  the  Sea  Island  Ecological  Characterization. 


Figure  4.   A  representative  food  web  (palustrine  ecosystem)  from 
the  Sea  Island  Ecological  Characterization. 

Based  partly  on  the  wetland  classification  scheme  of 
Cowardin  et  al .  (1977,  1979),  the  seven  ecosystems  found  in  the 
Sea  Island  Coastal  Region  are  described  as  follows: 

Coastal  Marine  Ecosystem.   For  this  characterization,  the 
seaward  limit  of  the  coastal  marine  ecosystem  is  defined  as  the 
outer  boundary  of  the  3-mile  territorial  sea.   The  inland  bound- 
ary extends  to  either:  (1)  the  landward  limit  of  tidal  inunda- 
tion, including  the  splash  zone  from  breaking  waves;  (2)  the  sea- 
ward limit  of  wetland  emergents,  trees,  or  shrubs;  or  (3)  the 
seaward  limit  of  the  estuarine  ecosystem  where  this  limit  is  de- 
termined by  factors  other  than  vegetation. 

The  coastal  marine  ecosystem  is  divided  into  two  subsystems, 
the  subtidal  and  the  intertidal.   The  subtidal  subsystem  consists 
of  coastal  waters  extending  seaward  of  the  extreme  low  spring 
tide  level,  with  salinities  generally  exceeding  30  °/oo,  and  the 
substrate  is  continuously  submerged.   The  intertidal  subsystem 
consists  of  tidal  beaches  and  bars  that  are  exposed  and  flooded 
by  tides,  and  includes  the  associated  splash  zone. 
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The  coastal  marine  ecosystem,  then,  consists  of  the  open 
ocean  and  its  associated  high-energy  coastline.  Marine  habi- 
tats are  exposed  to  the  waves  and  currents  of  the  open  ocean, 
and  the  water  regimes  are  determined  primarily  by  the  ebb  and 
flow  of  oceanic  tides.  Salinities  exceed  30  °/oo,  with  little 
or  no  dilution  except  near  the  mouths  of  estuaries. 


Maritime  Ecosystem.   The  maritime  ecosystem  is  defined  as 
all  upland  areas  located  on  barrier  islands  (islands  bordered  on 
one  side  by  tidal  marshes,  creeks,  and/or  rivers  and  on  another 
side  by  an  active  oceanformed  beach).   Components  of  this  system 
are  influenced  to  varying  degrees  by  salt  water. 

Four  subsystems  are  recognized  within  the  maritime  ecosystem, 
each  differentiated  from  the  others  primarily  by  physical  fea- 
tures and  vegetative  communities.   The  bird  key  and  bank  subsys- 
tem consists  of  small,  isolated  sand  spits  and  bars  usually 
found  in  tidal  inlets  and  bays;  they  exhibit  low  topographic  pro- 
files and  are  frequently  subject  to  overwash  by  spring  tides  and 
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storm  action.   The  maritime 
dune  subsystem  consists  of  a 
variety  of  dunes  ranging  from 
low,  sprawling  dune  fields  to 
high,  well-developed  dunes. 
The  transition  shrub  subsys- 
tem is  i  dense  but  generally 
narrow  ecotonal  band  between 
the  dune  community  and  the 
maritime  forest;  its  location 
depends  on  salt  spray  inten- 
sity and  the  physical  fea- 
tures of  the  island.   The 
maritime  forest  subsystem  is 
that  zone  of  forest  vegeta- 
tion located  between  the  sea- 
ward and  landward  transition 
shrub  communities  on  barrier 
islands,  and  represents  the 
ecological  climax  of  vegeta- 
tive succession  on  those  is- 
lands . 
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Estuarine  Ecosystem.   The  estuarine  ecosystem  extends  up- 
stream and  landward  to  the  place  where  ocean-derived  salts 
measure  less  than  0.5  0/00  during  the  period  of  average  annual 
low  flow.   The  seaward  limit  of  the  estuarine  ecosystem  is  (1) 
an  imaginary  line  closing  the  mouth  of  a  river,  bay,  or  sound, 
or  (2)  the  seaward  limit  of  wetland  emergents ,  shrubs,  or  trees 
where  these  plants  grow  seaward  of  the  imaginary  line  described 
above . 

The  estuarine  ecosystem  is  divided  into  two  subsystems, 
the  subtidal  and  the  intertidal.   Open  water  sounds,  bays, 
tidal  rivers,  and  tidal  streams  having  salinities  greater  than 
0.5  °/o  comprise  the  subtidal  subsystem;  the  substrate  is  con- 
tinuously submerged.   The  intertidal  subsystem  includes  those 
areas  where  the  substrate  is  exposed  and  flooded  by  tides  (e.g., 
marshes,  bars,  flats,  oyster  rocks,  etc.),  and  includes  the 
associated  splash  zone. 
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The  estuarine  ecosystem,  then,  consists  of  deepwater  tidal 
habitats  and  adjacent  tidal  wetlands  that  are  usually  semi-en- 
closed by  land  but  have  access  to  the  open  ocean,  and  in  which 
ocean  water  is  at  least  occasionally  diluted  by  freshwater  run- 
off from  the  land.   At  times,  evaporation  may  increase  the  salin- 
ity above  that  of  the  open  ocean.   Estuaries  are  influenced  more 
by  terrestrial  processes  than  is  the  contiguous  coastal  marine 
ecosystem. 
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Riverine  Ecosystem.   The  riverine  ecosystem  includes  all 
wetlands  and  deepwater  habitats  contained  within  a  channel,  ex- 
cept for:  (1)  wetlands  dominated  by  trees,  shrubs,  persistent 
emergents,  emergent  mosses  or  lichens,  and  (2)  habitats  with 
waters  containing  ocean-derived  salts  in  excess  of  0.5  °/oo.   A 
channel,  as  defined  here,  may  be  natural  or  artificial,  but  must 
contain  either  periodically  or  continually  moving  water,  or  form 
a  connecting  link  between  two  bodies  of  standing  water.   The 
riverine  system  is  bounded  on  the  landward  side  by  upland,  by 
the  channel  bank,  or  by  wetlands  dominated  by  trees,  shrubs, 
persistent  emergents,  emergent  mosses,  or  lichens.   It  termi- 
nates at  the  downstream  end  where  ocean-derived  salts  in  the 
water  exceed  0.5  o/oo  during  the  period  of  average  annual  low 
flow,  or  where  the  channel  enters  a  lake.   It  terminates  at  the 
upstream  end  where  tributary  streams  originate,  or  where  the 
channel  leaves  a  lake. 
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Within  the  Sea  Island  Coastal  Region,  the  riverine  eco- 
system is  divided  into  three  subsystems ,  each  defined  in  terms 
of  water  permanence,  gradient,  water  velocity,  substrate,  and 
extent  of  floodplain  development.   The  tidal  subsystem  is 
characterized  by  water  velocity  fluctuating  under  tidal  influ- 
ence, a  low  gradient,  a  streambed  composed  mainly  of  mud,  occa- 
sional oxygen  deficits,  and  a  well-developed  floodplain.   The 
lower  perennial  subsystem  has  nontidal  flowing  water  throughout 
the  year,  low  flow  velocities,  a  substrate  of  sand  and  mud, 
occasional  oxygen  deficits,  a  fauna  dominated  by  still-water  and 
planktonic  forms,  a  low  gradient,  and  a  well-developed  flood- 
plain.   The  intermittent  subsystem  has  flowing  water  within  its 
banks  for  only  part  of  the  year;  the  remainder  of  the  time, 
channels  may  be  dry  or  have  water  present  only  \in  isolated  pools 
A  fourth  subsystem,  the  upper  perennial,  does  not  occur  in  the 
characterization  area. 

Lacustrine  Ecosystem.   The  lacustrine  ecosystem  includes 
wetlands  and  deepwater  habitats  having  all  of  the  following 
characteristics:  (1)  situated  in  a  topographic  depression  or  a 
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dammed  river  channel;  (2)  lacking  trees,  shrubs,  persistent 
emergents ,  emergent  mosses,  or  lichens  with  greater  than  30% 
areal  coverage;  and  (3)  greater  than  8  hectares  (20  acres)  in 
size.   Wetlands  smaller  than  8  hectares  are  included  in  the 
lacustrine  ecosystem  if  they  have  an  active  wave-formed  or  bed- 
rock shoreline  and  if  maximum  water  depth  at  low  water  is 
greater  than  2  m  (6.6   ft.).   Lacustrine  waters  may  be  tidal  or 
nontidal,  but  salinity  is  always  less  than  0.5  °/oo. 

The  lacustrine  ecosystem,  then,  includes  permanently 
flooded  lakes  and  reservoirs,  tidal  lakes,  oxbow  lakes,  and 
intermittent  lakes.   This  ecosystem  type  is  represented  best 
in  the  Sea  Island  Coastal  Region  by  reservoirs  and  oxbow  lakes. 
Such  systems  typically  exhibit  large  areas  of  deep  water  and 
much  wave  action,  and  frequently  may  encompass  islands  of  palus- 
trine  wetlands. 

The  lacustrine  ecosystem  is  composed  of  two  subsystems, 
the  littoral  and  the  limnetic.   The  littoral  subsystem  extends 
from  the  shoreward  boundary  of  the  system  to  a  depth  of  2  m 
(6.6   ft.)  at  low  water,  or  to  the  maximum  extent  of  nonpersis- 
tent  emergents  if  they  grow  at  depths  greater  than  2  m.   The 
limnetic  subsystem  includes  all  habitats  below  a  water  depth  of 
2  m  (6.6  ft.)  or  beyond  the  maximum  extent  of  nonpersistent 
emergents,  if  these  grow  at  depths  greater  than  2  m. 

Palustrine  Ecosystem.   This  ecosystem  includes  all  nontidal 
wetlands  dominated  by  trees,  shrubs,  persistent  emergents,  emer- 
gent mosses  or  lichens,  and  all  such  wetlands  that  occur  in 
tidal  areas  where  salinity  due  to  ocean-derived  salts  is  below 
0.5  °/oo.   It  also  includes  wetlands  lacking  such  vegetation, 
but  having  all  of  the  following  characteristics;   (1)  area  less 
than  8  ha  (20  acres);  (2)  active  wave-formed  or  bedrock  shore- 
line features  lacking;  (3)  water  depth  in  the  deepest  part  of 
the  basin  less  than  2  m  (6.6   ft.)  at  low  water;  and  (4)  salinity 
due  to  ocean-derived  salts  less  than  0.5  °/oo.   The  palustrine 
ecosystem  can  be  bounded  by  upland  or  by  any  of  the  other  four 
aquatic  ecosystems. 

The  palustrine  ecosystem  includes  swamps,  marshes,  flood- 
plains,  savannahs,  and  other  extensively  vegetated  wetlands  of 
the  Sea  Island  Coastal  Region.  In  fact,  all  wetlands  not  fall- 
ing into  the  marine,  estuarine,  riverine,  or  lacustrine  systems 
are  considered  palustrine.  Such  environments  often  occur  adja- 
cent to  lacustrine,  riverine,  or  estuarine  areas  and  may  appear 
to  grade  into  these  systems.  No  subsystems  are  assigned  to  the 
palustrine  ecosystem. 
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Upland  Ecosystem.   Uplands  include  all  lands  that  are  not 
part  of  the  five  previously  described  wetlands  systems.   We  have 
divided  uplands  of  the  Sea  Island  Coastal  Region  into  two  dis- 
tinct ecosystems:   (1)  a  maritime  ecosystem,  defined  as  all  up- 
land areas  located  on  barrier  islands;  and  (2)  an  upland  ecosys- 
tem, comprising  all  non-maritime  upland  areas,  that  is,  all  up- 
land areas  except  those  on  barrier  islands.   The  maritime  eco- 
system was  previously  described. 


Following  the  logic  of  Cowardi 
upland  ecosystem  can  be  defined  as 
as  wetlands  or  aquatic  systems  and 
the  water  table  not  being  at,  near, 
for  sufficient  time  each  year  to  pr 
soils  and  the  growth  of  hydrophytes 
Soils  of  the  upland  ecosystem,  then 
hydric,  and  the  vegetation  would  be 
xerophytic  rather  than  hydrophytic. 
further  characterized  as  lands  that 
years  of  normal  percipitation . 


n  et  al.  (1977,  1979),  the 
those  areas  not  classified 
that  are  characterized  by 

or  above  the  land  surface 
omote  the  formation  of  hydric 

as  the  dominant  plant  type, 
would  be  predominantly  non- 

predominantly  mesophytic  or 
In  addition,  uplands  are 

are  never  flooded  during 
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Biological  components  of  these  seven  ecosystems  are  ex- 
tremely diverse  and  complex.   Dynamics  and  functional  relation- 
ships between  biotic  elements  of  these  ecosystems  are  too  com- 
plex to  be  summarized  here.   Distribution  and  relative  abundance 
of  floral  and  faunal  species  representative  of  the  Sea  Island 
Coastal  Region,  however,  are  presented  here  by  ecosystem  and 
subsystem  in  order  to  further  characterize  these  systems. 
Table  1  summarizes  the  distribution  and  relative  abuandance  of 
representative  plants  of  the  Sea  Island  Coastal  Region,  while 
Table  2,  3,  4,  5,  6,  and  7  summarize  the  same  type  of  informa- 
tion for  invertebrates,  fishes,  amphibians,  reptiles,  birds,  and 
mammals,  respectively. 

The  distribution  and  relative  abundance  tables  are  designed 
to  serve  two  purposes.   First,  an  ecosystem  or  subsystem  can  be 
characterized  by  reading  down  the  tables  to  determine  what  types 
of  plant   and  animal  species  live  in  the  system,  and  in  what  rela- 
tive abundance.   And,  second,  by  reading  across  the  table,  one 
can  learn  what  types  of  habitats  a  given  species  is  likely  to 
frequent,  thereby  revealing  quite  a  bit  about  the  habitat  require- 
ments and  potential  limiting  factors  of  that  species.   Since  the 
published  literature  is  incomplete  regarding  the  distribution 
and  relative  abundance  of  plants  and  animals  of  the  Sea  Island 
Coastal  Region,  this  information  was  supplemented  by  the  authors' 
field  experiences  and  by  those  of  select  local  experts  (see 
acknowledgements  section).   The  reader  should  bear  in  mind,  how- 
ever, that  these  are  summary  tables  and,  as  such,  are  necessarily 
generalized  and  somewhat  simplified.   The  reader  is  referred  to 
the  Sea  Island  Characterization  text  and  to  the  published  litera- 
ture for  detailed  information  on  these  species  and  their  habitats, 
interactions,  and  dynamics. 
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